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(54) Information communication apparatus and wireless communication terminal 



(57) A communication control unit (11) determines 
a wireless communication stop period upon executing 
intermittent wireless communication, on the basis of the 
remaining amount detected by a battery remaining 



amount detection unit (7), and executes intermittent 
wireless communication with another apparatus in ac- 
cordance with the determined wireless communication 
stop period. 
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Description 

[0001 1 The present Invention relates to an Information 
communication apparatus and wireless communication 
terminal for making wireless communication. 
[0002] In general, It is required for an Information ter- 
minal that makes wireless communication and. espe- 
cially, an Information terminal that operates using a built- 
in battery as a power supply, to achieve power saving 
to prolong operative time. 

[0003] A power control technique that reduces con- 
sumed power Is disclosed In, e.g., Jpn. Pat. Appln. 
KOKAI Publication No. 10-271062. The technique dis- 
closed In Jpn. Pat. Appln. KOKAI Publication No. 
1 0-271062 achieves power saving by reducing the con- 
sumed power of an information processor during trans- 
mission by a wireless communication unit. For this pur- 
pose, the wireless communication unit comprises an in- 
formation processor for executing information process- 
ing of data which Is to be exchanged using radio, and a 
consumed current limiting means for limiting the opera- 
tion of the information processor to fall within a prede- 
termined consumed current range during transmission 
of data that has undergone information processing by 
the information processor from the wireless communi- 
cation unit using radio. This consumed current limiting 
means controls the Information processor on the basis 
of the battery remaining amount of a power supply unit 
and the presence/absence of power supply from an ex- 
ternal power supply. 

[0004] Recently, a card type wireless communication 
device is being used. Such a wireless communication 
device can make an information terminal operate as an 
Information communication apparatus when it is Insert- 
ed into the Information terminal. The card type wireless 
communication device Is a card which can be inserted 
into a slot provided in the information terminal, and has 
a wireless communication function. When the card type 
wireless communication device is Inserted into the slot 
of the information terminal, wireless communication is 
controlled by the information terminal. 
[0005] When the Information terminal makes wireless 
communication using the card type wireless communi- 
cation device, it must control wireless communication in 
the card type wireless communication device to reduce 
electric power consumed by wireless communication. 
The card type wireless communication device Is de- 
signed to be used In various types of Information termi- 
nal. Hence, the information terminal must provide a 
function of controlling wireless communication in corre- 
spondence with respective card type wireless commu- 
nication devices when a plurality of types of card type 
wireless communication devices are used. 
[0006] The following method of controlling the data 
size to be transmitted upon transmitting data via a com- 
munication path is known. 

[0007] For example, Jpn. Pat. Appln. KOKAI Publica- 
tion No. 2000-332829 discloses a reception data size 



control method that allows reception data size control 
from a transmitting terminal and efficient real-time data 
communication from the transmitting terminal without 
any disturbance of audio or Image data In a receiving 

5 terminal such as an Internet videophone. In this method, 
when the receiving terminal recognizes that packet loss 
or packet fluctuation has exceeded a predetermined val- 
ue in real-time data communication, It transmits a data 
size change request packet to the transmitting terminal. 

io upon receiving this packet, the transmitting terminal 
changes the data encoding method to change the data 
size to be transmitted, and transmits data. 
[0008] This method aims at reducing disturbance of 
audio or image data even when the traffic on a commu- 

*5 nlcatlon path Is heavy, and changes the data size to be 
transmitted in correspondence with the packet loss or 
packet fluctuation. Therefore, this method transmits da- 
ta with an excessively large data size even when high- 
quality audio or image data need not be transmitted, 

20 thus often Inefficiently consuming electric power. 

[0009] As described above, in a conventional informa- 
tion communication apparatus, when wireless commu- 
nication is made using a card type wireless communi- 
cation device, communication control corresponding to 

25 the card type wireless communication device used in the 
Information terminal must be made so as to reduce elec- 
tric power consumed by wireless communication. 
[0010] Upon transmitting data via a communication 
path, the technique for changing the data size to be 

so transmitted to reduce disturbance of audio or image da- 
ta even when the traffic on the communication path is 
heavy is available. However, this control method often 
inefficiently consumes electric power. 
[001 1] It Is, therefore, an object of the present inven- 
ts tlon to provide an Information communication apparatus 
and wireless communication terminal which can reduce 
electric power consumed by wireless communication. 
[0012] According to one aspect of the present inven- 
tion, there Is provided an Information communication ap- 

^0 paratus for making wireless communication with anoth- 
er apparatus, comprising: a battery; a battery remaining 
amount detection unit for detecting a remaining amount 
of the battery; a stop period determination unit for de- 
termining a wireless communication stop period upon 

«3 executing Intermittent wireless communication on the 
basis of the remaining amount detected by the battery 
remaining amount detection unit; a wireless communi- 
cation unit for executing intermittent wireless communi- 
cation with the other apparatus in accordance with the 

so wireless communication stop period determined by the 
stop period determination unit; and a control unit for 
stopping operation of the intermittent wireless commu- 
nication executed by the wireless communication unit 
during the wireless communication stop period. 

55 [0013] According to another aspect of the present in- 
vention , there is provided an information communication 
apparatus for making wireless communication with an- 
other apparatus, comprising: a stop period determlna- 
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tion unit for determining a wireless communication stop 
period upon executing Intermittent wireless communi- 
cation on the basis of a size of data to be transmitted/ 
received by the wireless communication; a wireless 
communication unit for executing Intermittent wireless 
communication with the other apparatus In accordance 
with the wireless communication stop period deter- 
mined by the stop period determination unit; and a con- 
trol unit for stopping operation of the intermittent wire- 
less communication executed by the wireless commu- 
nication unit during the wireless communication stop pe- 
riod. 

[0014] According to still another aspect of the present 
invention, there Is provided a wireless communication 
terminal which Is mounted on an Information terminal, 
and makes wireless communication with another appa- 
ratus, comprising: a stop period determination unit for 
determining a wireless communication stop period upon 
executing intermittent wireless communication on the 
basis of a size of Information associated with electric 
power, which is acquired from the Information terminal; 
a wireless communication unit for executing Intermittent 
wireless communication with the other apparatus In ac- 
cordance with the wireless communication stop period 
determined by the stop period determination unit; and a 
control unit for stopping operation of the Intermittent 
wireless communication executed by the wireless com- 
munication unit during the wireless communication stop 
period. 

[0015] According to still another aspect of the present 
invention, there is provided a wireless communication 
terminal which is mounted on an information terminal, 
and makes wireless communication with another appa- 
ratus, comprising: a stop period determination unit for 
determining a wireless communication stop period upon 
executing Intermittent wireless communication on the 
basis of a size of data to be transmitted/received by the 
wireless communication; a wireless communication unit 
for executing Intermittent wireless communication with 
the other apparatus in accordance with the wireless 
communication stop period determined by the stop pe- 
riod determination unit; and a control unit for stopping 
operation of the intermittent wireless communication ex- 
ecuted by the wireless communication unit during the 
wireless communication stop period. 
[0016] According to still another aspect of the present 
Invention, there Is provided an Information communica- 
tion apparatus for transmitting data to another appara- 
tus via wireless communication, comprising: a transmis- 
sion data size setting unit for setting a transmission data 
size on the basis of environmental Information; and an 
encoding unit for adjusting the transmission data size 
by encoding data to be transmitted to the other appara- 
tus so as to meet the transmission data size set by the 
transmission data size setting unit. 
[0017] According to still another aspect of the present 
Invention, there is provided an Information communica- 
tion apparatus for transmitting data to another appara- 



tus via wireless communication, comprising: 

a battery; a battery remaining amount detection unit 
for detecting a remaining amount of the battery; 

s a transmission data size setting unit for setting 

a transmission data size on the basis of the battery 
remaining amount detected by the battery remain- 
ing amount detection unit; and an encoding unit for 
adjusting the transmission data size by encoding 

'0 data to be transmitted to the other apparatus so as 
to meet the transmission data size set by the trans- 
mission data size setting unit 

[0018] This summary of the Invention does not nec- 
19 essarily describe all necessary features so that the in- 
vention may also be a sub-comblnatlon of these de- 
scribed features. 

[0019] The Invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a schematic view showing the arrange- 
ment of an Information communication apparatus 
according to the first embodiment; 
FIG. 2 is a block diagram showing the system ar- 
rangement of the information communication appa- 
ratus shown in FIG. 1 ; 

FIGS. 3A to 3C are views for explaining data trans- 
fer in Bluetooth; 

FIG. 4 is a chart showing the flow of control for 
changing a communication method upon exchang- 
ing various kinds of information between an infor- 
mation terminal 1 and card type wireless communi- 
cation terminal 2; 

FIG. 5 is a flowchart showing the flow of control In 
the Information terminal 1 ; 

FIG. 6 is a flowchart showing the flow of control in 
the card type wireless communication terminal 2; 
FIG. 7 Is a flowchart showing the flow of control 
based on required consumed power information in 
the card type wireless communication terminal 2; 
FIGS. 8A and 6B show an example of table data 
pre-stored in a ROM 16 of the card type wireless 
communication terminal 2; 
FIG. 9 is a flowchart showing the flow of control 
when there is no data to be exchanged in the card 
type wireless communication terminal 2; 
FIGS. 10A and 10B show an example of table data 
pre-stored in the ROM 1 6 of the card type wireless 
communication terminal 2; 
FIG. 11 is a flowchart showing the flow of control 
when the size of data to be exchanged becomes 
equal to or smaller than a predetermined size in the 
card type wireless communication terminal 2; 
FIG. 12 is a schematic diagram showing the ar- 
rangement of an information transmission system 
using information communication apparatuses (in- 
formation transmission apparatuses 20 and 22) ac- 
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cording to the second embodiment; 
FIG. 13 Is a block diagram showing the system ar- 
rangement of the Information transmission appara- 
tuses 20 and 22; 

FIG. 14 Is aflowchart showing the flow of control In 
the Information transmission apparatus 22 on the 
data receiving side; 

FIGS. 15A to 15D show an example of rule data 
used In the second embodiment; 
FIG. 16 is a flowchart showing the flow of control In 
the Information transmission apparatus 20 on the 
data transmitting side; 

FIG. 17 is aflowchart showing the flow of control in 
accordance with a change In ambient temperature 
in the Information transmission apparatus 20; 
FIG. 18 is aflowchart showing the flow of control in 
accordance with the battery remaining amount of a 
battery 33 In the information transmission appara- 
tus 20; and 

FIG. 19 Is a flowchart showing the flow of control for 
changing the data size to be transmitted per unit 
time In accordance with a change In ambient tem- 
perature In the Information transmission apparatus 
20. 

[0020] Preferred embodiments of the present inven- 
tion will be described hereinafter with reference to the 
accompanying drawings. 

[0021] FIG. 1 is a schematic view showing the ar- 
rangement of an information communication apparatus 
according to the first embodiment. The information com- 
munication apparatus of the first embodiment is consti- 
tuted by Inserting a card type wireless communication 
terminal 2 (wireless communication terminal) Into an In- 
formation terminal 1 . The information terminal 1 is im- 
plemented by a computer which loads a program re- 
corded on a recording medium, and the operation of 
which is controlled by the program. The card type wire- 
less communication terminal 2 Is Implemented by 
mounting a wireless communication function on, e.g., 
an SD (Secure Digital) memory card. The SD memory 
card compiles with compact memory card standards for 
memory cards with a copyright protection function, rec- 
ommended by the SD Association. As a wireless com- 
munication technique mounted on the card type wire- 
less communication terminal 2, Bluetooth is used. 
Therefore, the card type wireless communication termi- 
nal 2 can use any information terminal 1 as long as It 
has an SD card slot, and can make wireless communi- 
cation with another apparatus which has a wireless 
communication function based on Bluetooth. 
[0022] FIG. 2 Is a block diagram showing the system 
arrangement of the Information communication appara- 
tus shown in FIG. 1 . 

[0023] As shown in FIG. 2, the information terminal 1 
comprises an operation unit 3, display unit 4, control unit 
5, SD interface 6, battery remaining amount detection 
unit 7, power supply 8 t ROM 9, and RAM 10. The oper- 



ation unit 3 Inputs instructions to the Information terminal 
1 by means of user operations via various input devices. 
[0024] The display unit 4 displays various kinds of in- 
formation to be presented to the user on a display under 

5 the control of the control unit 5. 

[0025] The control unit 5 controls respective units In 
accordance with a program stored in the ROM 9 or RAM 
10. The control unit 5 sends control Information, which 
Includes battery remaining amount Information of the 

10 power supply 8, which is transmitted from the battery 
remaining amount detection unit 7, or required con- 
sumed power remaining amount Information, to the card 
type wireless communication terminal 2, so as to reduce 
electric power consumed by wireless communication of 

19 the card type wireless communication terminal 2. 
[0026] The SD Interface 6 is an interface with the card 
type wireless communication terminal 2, which complies 
with SD memory card standards, and makes data com- 
munication, control information communication, power 

20 supply, and the like. 

[0027] The battery remaining amount detection unit 7 
detects the battery remaining amount of the power sup- 
ply 8, and transmits it to the control unit 5. 
[0028] The power supply 8 is a built-in battery, which 

25 supplies electric powertothe information terminal 1 and 
card type wireless communication terminal 2. 
[0029] The ROM 9 stores a program and the like used 
to control the information terminal 1 . 
[0030] The RAM 10 stores a program, data, and the 

30 like used to control the information terminal 1 . 

[0031] The card type wireless communication termi- 
nal 2 comprises a communication control unit 11, SD 
Interface 12, control unit 13, RF unit 14, antenna 15, 
ROM 16, and RAM 17. 

35 [0032] The communication control unit 11 makes 
communication control to attain power control. In the 
first embodiment, since Bluetooth is used as a wireless 
communication technique, communication in a power 
saving mode according to Bluetooth standards Is exe- 

40 cuted to reduce electric power consumed by wireless 
communication. 

[0033] The SD interface 1 2 is an Interface with the In- 
formation terminal 1 , which complies with the SD mem- 
ory card standards, and makes data communication, 
43 control Information communication, power supply, and 
the like. 

[0034] The control unit 13 controls wireless commu- 
nication according to Bluetooth standards (e.g., base- 
band control, a link controller, and the like) in accord- 

50 ance with a program (information communication pro- 
gram) stored In the ROM 16 or RAM 1 7. 
[0035] The RF unit 14 is a wireless communication In- 
terface (l/F), which demodulates a signal received via 
the antenna 1 5 and outputs the demodulated signal to 

55 the control unit 13, and modulates a signal from the con- 
trol unit 13 and transmits the modulated signal via the 
antenna 15. 

[0036] The ROM 16 pre-stores an Information com- 
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munlcatlon program, data, and the like used to make 
wireless communication and data transfer. The data 
pre-stored in the ROM 16 Include table data used to con- 
trol the operation state so as to reduce electric power 
consumed by wireless communication. 
[0037] The RAM 17 stores an Information communi- 
cation program, data, and the like used to make wireless 
communication and data transfer. 
[0036] In the Information communication apparatus of 
the first embodiment, the card type wireless communi- 
cation terminal 2 changes a communication mode on 
the basis of electric power remaining amount Informa- 
tion received from the information terminal 1 , and attains 
power saving by Intermittently making data communica- 
tion. This corresponds to data transfer In SNIFF mode 
in Bluetooth. In a normal data transfer processing state 
based on Bluetooth, packets are alternately transmitted 
and received, as shown In FIG. 3A. However, In SNIFF 
mode, packets are transmitted/received intermittently, 
as shown In FIG. 3B. For this reason, the operation of 
the card type wireless communication terminal 2 can be 
stopped, i.e., clocks can be stopped during a period In 
which no packet transmission/reception is made (time 
period T1). Therefore, consumed power can be sup- 
pressed in correspondence with the operation stop pe- 
riod. Also, In SNIFF mode, when thetlme period in which 
no transmission/reception is made is set to be a time 
period T2 longer than the time period T1 , as shown in 
FIG. 3C, consumed power can be further suppressed. 
[0039] The operation In the first embodiment will be 
described below. 

[0040] In the first embodiment, assume that the card 
type wireless communication terminal 2 shifts to SNIFF 
mode (1) when electric power remaining amount infor- 
mation is received from the information terminal 1 , (2) 
when required consumed power Information is received 
from the information terminal 1 , and (3) when the size 
of data to be transmitted/received with an apparatus as 
a wireless communication partner Is equal to or smaller 
than a predetermined size, or there Is no data to be 
transmitted/received. Situations (1) to (3) will be ex- 
plained below. 

[0041 ] (1 ) A case will be explained below wherein the 
card type wireless communication terminal 2 shifts to 
SNIFF mode upon receiving electric power remaining 
amount information from the information terminal 1 . 
[0042] FIG. 4 shows the flow of control for changing 
a communication method upon exchanging various 
kinds of information between the information terminal 1 
and card type wireless communication terminal 2, FIG. 
5 is a flowchart showing the flow of control in the infor- 
mation terminal 1 , and FIG. 6 is a flowchart showing the 
flow of control in the card type wireless communication 
terminal 2. Note that FIG. 4 assumes as a wireless com- 
munication partner an information communication ap- 
paratus which is constituted by inserting a card type 
wireless communication terminal 2 into an information 
terminal 1, as In FIGS. 1 and 2. 



[0043] If the control unit 5 of the Information terminal 

1 detects using the electric power (battery) remaining 
amount detection unit 7 that the battery remaining 
amount of the power supply 8 becomes equal to or 

5 smaller than a predetermined value (step A1 ), it gener- 
ates an electric power Information packet to transmit 
that information to the card type wireless communica- 
tion terminal 2 as electric power remaining amount In- 
formation (step A2). The control unit 5 outputs the elec- 
ta trie power Information packet to the card type wireless 
communication terminal 2 via the SD interface 6 (step 
A3, (a) of FIG. 4). 

[0044] On the other hand, the card type wireless com- 
munication terminal 2 receives the packet from the in- 
formation terminal 1 via the SD Interlace 12, and Inter- 
prets It using the communication control unit 11 . As a 
result, If the received packet is the electric power Infor- 
mation packet (step B1 ), the communication control unit 
11 calculates a stop time period upon making intermit- 

20 tent communication In SNIFF mode on the basis of a 
clock stoppabletime period and the communication fre- 
quency band to be assured, so as to suppress con- 
sumed power to a required value. 
[0045] The control unit 13 outputs a SNIFF request 

25 packet that requests communication in SNIFF mode for 
the calculated stop time period to the wireless commu- 
nication partner via the RF unit 14 and antenna 15 (step 
B2, (b) of FIG. 4). 

[0046] On the other hand, upon receiving the SNIFF 
30 request packet by the card type wireless communication 
terminal, the information communication apparatus as 
the wireless communication partner sends back a 
SN I FF acknowledge packet If it can make wireless com- 
munication in SNIFF mode according to this SNIFF re- 
35 quest ((c) of FIG. 4) ( and sends electric power control 
Information to Inform the information terminal that wire- 
less communication are to be made in SNIFF mode ((d) 
of FIG. 4). 

[0047] Upon receiving the SNIFF acknowledge pack- 
40 et from the wireless communication partner in response 
to the SNIFF request packet sent to that wireless com- 
munication partner (step B3, (c) of FIG. 4), the control 
unit 1 3 of the card type wireless communication terminal 

2 instructs execution of communication control accord- 
45 ing to the stop time period used upon making Intermit- 
tent communication in SNIFF mode, which Is previously 
calculated by the communication control unit 11 (step 
B4), and sends electric power control information to in- 
form the information terminal 1 that ths wireless com- 

50 munication partner has accepted the SNIFF request and 
wireless communication are to be made in SNIFF mode 
(step B5, (e) of FIG. 4). 

[0048] In this manner, the information terminal 1 re- 
ceives electric power control Information from the card 
55 type wireless communication terminal 2 when electric 
power consumed by wireless communication of the card 
type wireless communication terminal 2 can be sup- 
pressed by detecting a small remaining amount of the 
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battery 6 and transmitting electric power remaining 
amount Information to the card type wireless communi- 
cation terminal 2 (step A4). 

[0049] Since the card type wireless communication 
terminal 2 shifts to SNI FF mode under the control of the 
communication control unit 11, and Intermittently exe- 
cutes data transmission/reception, clocks can be 
stopped during a period in which no data transfer Is ex- 
ecuted, thus suppressing consumed power. 
[0050] When the wireless communication partner 
does not accept the SNIFF request, the card type wire- 
less communication terminal 2 does not make commu- 
nication in SNIFF mode for suppressing consumed pow- 
er. 

[0051 ] In this way, when the battery remaining amount 
of the power supply 8 of the Information terminal 1 be- 
comes equal to or smaller than a predetermined value, 
battery remaining amount Information Is transmitted to 
the card type wireless communication terminal 2, which 
shifts to a mode for executing Intermittent wireless com- 
munication in response to the battery remaining amount 
Information, thus reducing consumed power Since 
electric power consumed by wireless communication of 
the card type wireless communication terminal 2 can be 
suppressed, electric power consumed by the overall in- 
formation communication apparatus can be reduced. 
[0052] Note that the information terminal 1 may con- 
tinuously transmit the battery remaining amount Infor- 
mation to the card type wireless communication terminal 
2, which may calculate a clock stop time period in ac- 
cordance with the current battery remaining amount, 
thus dynamically changing the clock stop time period (a 
communication stop time period upon intermittently 
making wireless communication) In correspondence 
with the change in battery remaining amount. Also, 
when the Information terminal 1 detects that the battery 
remaining amount has reached a predetermined value, 
It may transmit the battery remaining amount informa- 
tion to the card type wireless communication terminal 2, 
and may continue wireless communication in accord- 
ance with a clock stop time period calculated based on 
this battery remaining amount information. 
[0053] (2) A case will be explained below wherein the 
card type wireless communication terminal 2 shifts to 
SNIFF mode upon receiving required consumed power 
Information from the Information terminal 1 . 
[0054] FIG. 7 Is a flowchart showing the flow of control 
based on required consumed power information in the 
card type wireless communication terminal 2. 
[0055] When the electric power remaining amount de- 
tection unit 7 detects that the battery remaining amount 
of the power supply 8 becomes equal to or smaller than 
a predetermined value, the control unit 5 of the informa- 
tion terminal 1 generates an electric power information 
packet by appending information associated with re- 
quired consumed power (required consumed power in- 
formation) upon transmitting the detected Information to 
the card type wireless communication terminal 2 as 



electric power remaining amount Information, in the 
same manner as in case (1) above. The required con- 
sumed power Information is Information output when the 
Information terminal 1 Informs the card type wireless 

5 communication terminal 2 about an electric power 
amount to be consumed by wireless communication of 
the card type wireless communication terminal 2. 
[0056] Upon receiving the electric power Information 
packet that contains required consumed power informa- 

10 tlon from the Information terminal 1 (step C1 ), the card 
type wireless communication terminal 2 determines a 
time period T1 in which no packet transmission/recep- 
tion is made upon making intermittent wireless commu- 
nication in SNIFF mode in accordance with the required 

15 consumed power Information by looking up table data 
stored in the ROM 16 (step C2, C3). 
[0057] FIGS. 8A and 8B show an example of table da- 
ta pre-stored in the ROM 16 of the card type wireless 
communication terminal 2. As shown in FIG. 8A, the 

20 ROM 1 6 stores a table set with data that indicates the 
time period T1 corresponding to each required con- 
sumed power value sent from the information terminal 

1 . The data Indicating the time period T1 In the table is. 
set on the basis of the relationship between the required 

25 consumed power and time period T1 , as shown in FIG. 
8B. That Is, the longer time period T1 Is set with decreas- 
ing required consumed power. 
[0058] Therefore, the card type wireless communica- 
tion terminal 2 determines the time period T1 by looking 

30 up the table data stored In the ROM 16. That Is, when 
the required consumed power is small, a long time pe- 
riod T1 is set to intermittently make wireless communi- 
cation so as to prolong the clock stoppable time period, 
thereby reducing consumed power, when the required 

55 consumed power is large, a short time period T1 is set 
to Intermittently make wireless communication so as to 
shorten the clock stoppable time period. I n this manner, 
the card type wireless communication terminal 2 can ap- 
propriately determine the time period T1 In correspond- 

40 ence with the consumed power required from the infor- 
mation terminal 1 . 

[0059] On the other hand, the information terminal 1 
can calculate electric power to be consumed by wireless 
commu nication of the card type wi reless commun ication 
45 terminal 2 by sending required consumed power Infor- 
mation to th e card type wireless communication terminal 

2. Therefore, the Information terminal 1 can recognize 
the consumption time of the power supply 8 more accu- 
rately. 

so [0060] Note that the processes in steps C4 to C7 in 
the flowchart shown in FIG. 7 are the same as those in 
steps B2 to B5 in the flowchart shown In FIG. 6, and a 
detailed description thereof will be omitted. 
Also, since the information terminal 1 executes the 

55 same process as in the flowchart shown in FIG. 5, a de- 
tailed description thereof will be omitted. 
[0061 ] In this way, the card type wireless communica- 
tion terminal 2 can Implement i ntermlttent wire less com- 
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municatlon that can attain the consumed power required 
from the Information terminal 1 In accordance with the 
required consumed power Information sent from the In- 
formation terminal 1 . In this case, the card type wireless 
communication terminal 2 can determine the clock stop 
time period step by step In correspondence with a situ- 
ation by looking up table data stored in the ROM 16 so 
as not to consume electric power more than the con- 
sumed power required from the Information terminal 1 . 
The Information terminal 1 can calculate electric power 
to be consumed by wireless communication of the card 
type wireless communication terminal 2 by sending the 
required consumed power information to the card type 
wireless communication terminal 2. For this reason, the 
Information terminal 1 can estimate the battery remain- 
ing amount more accurately. 

[0062] (3) A case will be explained below wherein the 
card type wireless communication terminal 2 shifts to 
SNIFF mode when the size of data to be transmitted/ 
received with an apparatus as a wireless communica- 
tion partner Is equal to or smaller than a predetermined 
size, or there is no data to be transmitted/received. 
[0063] FIG. 9 is a flowchart showing the flow of control 
when there is no data to be transmitted/received in the 
card type wireless communication terminal 2. 
[0064] The card type wireless communication termi- 
nal 2 monitors by means of the communication control 
unit 11 whether no data has been transmitted/received 
with the Information terminal 1 via the SD Interface 12 
for a predetermined time period (tO). That is, the com- 
munication control unit 11 sets a timer value used to 
measure the predetermined time period (tO) to be an in- 
itial value "0" (step D1 ), starts measurement, and mon- 
itors the presence/absence of data to be transmitted/ 
received via the SD interface 1 2, while updating the tim- 
er value. 

[0065] If no data has been transmitted/received dur- 
ing the predetermined time period (tO) (step D2), the 
communication control unit 11 changes the wireless 
communication mode from a normal mode to SNIFF 
mode that intermittently transmits data, so as to reduce 
consumed power. 

[0066] At this time, the card type wireless communi- 
cation terminal 2 determines a time period T1 in which 
packet transmission/reception Is Inhibited upon making 
Intermittent wlreiess communication In SNIFF mode by 
looking up table data stored in the ROM 1 6 (step D3). 
[0067] FIGS. 1 0A and 1 0B show an example of table 
data p re-stored in the ROM 1 6 of the card type wireless 
communication terminal 2. The ROM 16 stores a table 
set with data Indicating the time period T1 , which corre- 
sponds to each value of the predetermined time period 
(tO) used to monitor the presence/absence of data to be 
transmitted/received, as shown in FIG. 10A. The data 
indicating the time period T1 in the table is set based on 
the relationship between the predetermined time period 
(tO) and time period TV, as shown in FIG. 10B. That is, 
a longer time period T1 Is set with Increasing time period 



in which no data is transmitted/received. 
[0068] Therefore, when no data has been transmitted/ 
received forthe predetermined time period (tO), the card 
type wireless communication terminal 2 determines the 
5 time period T1 In accordance with the predetermined 
time period (tO) used to monitor data. Hence, when the 
time period in which no data is transmitted/received is 
long, a long time period T1 Is set to Intermittently make 
wireless communication, thus prolonging the clock stop- 
10 pable time period and reducing consumed power. 
On the other hand, when the time period In which no 
data Is transmitted/received is short, a short time period 
T1 is set to intermittently make wireless communication, 
thus shortening the clock stoppable time period. In this 
way, when no data has been transmitted/received for 
the predetermined time period (tO), the card type wire- 
less communication terminal 2 can appropriately deter- 
mine the time period T1 In accordance with that time 
period to. 

[0069] Note that the processes In steps D4 to D7 In 
the flowchart shown in FIG. 9 are the same as those in 
steps B2 to B5 in the flowchart shown in FIG. 6, and a 
detailed description thereof will be omitted. Also, since 
the Information terminal 1 executes the same process 
as in the flowchart shown in FIG. 5, a detailed descrip- 
tion thereof wilt be omitted. 

[0070] In this manner, the card type wireless commu- 
nication terminal 2 can shift to a communication mode 
capable of reducing electric power consumed by wire- 
less communication in accordance with the presence/ 
absence of data to be transmitted/received via the SD 
interface 12 within a predetermined time period without 
any instruction received from the Information terminal 1 . 
When data to be transmitted/received Is detected, a nor- 
mal communication mode is maintained; when no data 
to be transmitted/received is detected for a predeter- 
mined time period, the communication mode is changed 
to SNIFF mode, thus suppressing unnecessary con- 
sumed power. 

[0071] Note that the predetermined time period (tO) 
used by the card type wireless communication terminal 
2 to monitor transmission/reception of data may be 
changed in accordance with an instruction from the in- 
formation terminal 1 . In this case, the card type wireless 
communication terminal 2 determines the time period 
T1 according to the predetermined time period (tO) In- 
structed by the I nformatlon terminal 1 by looking up table 
data stored In the ROM 1 6. 

[0072] When the predetermined time period (tO) used 
by the card type wireless communication terminal 2 to 
monitor transmission/reception of data is fixed, the ROM 
16 may store only data indicating the time period T1 
based on T1 = (t0)/2. 

[0073] In the above description, the communication 
mode is changed to SNIFF mode when no data to be 
transmitted/received has been detected for a predeter- 
mined time period. Alternatively, Intermittent wireless 
communication may be executed by determining a time 
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period T1 in accordance with the size of data to be trans- 
mitted/received when the size of data to be transmitted/ 
received becomes equal to or smaller than a predeter- 
mined size. 

[0074] FIG. 11 Is a flowchart showing the flow of con- 
trol when the size of data to be transmitted/received In 
the card type wireless communication terminal 2 be- 
comes equal to or smaller than a predetermined size. 
[0075] The card type wireless communication termi- 
nal 2 monitors using the communication control unit 11 
if the size of data to be transmitted/received with the in- 
formation terminal 1 via the SD Interface per unit time 
(Tunit) is equal to or smaller than a predetermined size. 
That Is, the communication control unit 11 sets a timer 
value used to measure the unit time (Tunit) to be an In- 
itial value "0 U (step E1), starts measurement, and mon- 
itors the size of data to be transmitted/received via the 
SD Interface 12 while updating the timer value. 
[0076] If the data transmission/reception size (D1) per 
unit time (T unit) Is equal to or smaller than a predeter- 
mined size, the data communication frequency band is 
in surplus, and unnecessary transmission/reception 
slots are present. The communication control unit 11 
changes the wireless communication mode from the 
normal mode to SNIFF mode that transmits data inter- 
mittently so as to reduce consumed power In the unnec- 
essary transmission/reception slots. 
[0077] At this time, the communication control unit 11 
determines a time period T1 In which packet transmis- 
sion/reception is inhibited upon making intermittent 
wireless communication in SNIFF mode, on the basis of 
the data size D1 transmitted/received per unit time (Tu- 
nit) (step E3). 

[0078] If T1 represents the current clock stop time pe- 
riod, T2 represents the next clock stop time period, D1 
represents the data size transmitted/received per unit 
time (Tun it), and Dun it represents the data size trans- 
mitted/received per slot, for example, the time period T2 
is determined by T2 = T1 + (D1/Dunlt) x k (a constant 
where 0 ^ k ^ 1). 

[0079] By contrast, If the data size per unit time (Tun it) 
is closer to (Tunit - T1) x Dunit, since it Is determined 
that the frequency band traffic is heavy, the communi- 
cation control unit 1 1 determines the time period T2 by 
T2 x J (a constant where 0 ^ J s 1 ) so as to shorten the 
time period T2. 

[0080] Note that the processes In steps E4 to E7 In 
the flowchart shown in FIG. 1 1 are the same as those In 
steps B2 to B5 in the flowchart shown in FIG. 6, and a 
detailed description thereof will be omitted. Also, since 
the information terminal 1 executes the same process 
as In the flowchart shown In FIG. 5, a detailed descrip- 
tion thereof will be omitted. 

[0081] In this manner, when the size of data to be 
transmitted/received via the SD interface 1 2 is equal to 
or smaller than the predetermined size, the card type 
wireless communication terminal 2 can shift to the com- 
munication mode capable of reducing electric power 



consumed by wireless communication without receiving 
any instruction from the information terminal 1. 
When the data size to be transmitted/received per unit 
time is larger than the predetermined size, the normal 

5 communication mode is maintained; when It is detected 
that the data size to be transmitted/received per unit 
time becomes equal to or smaller than the predeter- 
mined size, the communication mode is changed to 
SNIFF mode, thus suppressing unnecessary consumed 

io power. When data is transmitted/received frequently al- 
though the data communication frequency band is not 
occupied, the consumed power can be reduced. Since 
the time period T2 is determined on the basis of the size 
of data to be transmitted/received per unit time (Tunit), 

is the consumed power of the card type wireless commu- 
nication terminal 2 can be reduced to an appropriate val- 
ue. 

[0082] In the first embodiment described above, since 
the card type wireless communication terminal 2 makes 

20 wireless communication according to the Bluetooth 
standards, wireless communication are made in SNIFF 
mode to reduce electric power consumed by the wire- 
less communication. However, if a wireless communi- 
cation technique used by the card type wireless com- 

25 munication terminal 2 is other than Bluetooth, the con- 
sumed power Is reduced by making intermittent commu- 
nication according to that wireless communication tech- 
nique. 

[0083] The card type wireless communication terml- 
30 nal 2 is implemented by mounting the wireless commu- 
nication function in the SD card, but it may be imple- 
mented by another card type device which can be at- 
tached to the information terminal 1 . 
[0084] Furthermore, In the first embodiment de- 
35 scribed above, the Information terminal 1 can make data 
communication via a wireless communication channel 
by receiving the card type wireless communication ter- 
minal 2. Alternatively, the information terminal 1 may 
have a built-in wireless communication unit having a 
40 function equivalent to that provided to the aforemen- 
tioned card type wireless communication terminal 2. 
[0085] The second embodiment of the present inven- 
tion will be described below. 

[0086] The second embodiment efficiently uses elec- 
45 trie power to attain power saving by controlling the data 
size to be transmitted between apparatuses in accord- 
ance with various circumstances. The target circum- 
stances of the second embodiment include environmen- 
tal information (ambient noise, ambient temperature, 
so and the like), and the remaining amount of a battery 
mounted on the apparatus. 

[0087] FIG. 1 2 shows a schematic arrangement of an 
information transmission system using information com- 
munication apparatuses (information transmission ap- 
55 paratuses 20 and 22) according to the second embodi- 
ment. An information transmission apparatus 20 shown 
in FIG. 12 exchanges information with an Information 
transmission apparatus 22 via a wireless communica- 
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tlon channel. Each of the Information transmission ap- 
paratuses 20 and 22 is Implemented by a computer 
which loads a program recorded on a recording medi- 
um, and the operation of which Is controlled by the pro- 
gram. In the second embodiment, a case will be exem- 
plified below wherein the Information transmission ap- 
paratus 20 transmits music data and moving image data 
to the Information transmission apparatus 22 via a wire- 
less communication channel, and the Information trans- 
mission apparatus 22 displays or plays back the re- 
ceived data. 

[0088] FIG. 13 Is a block diagram showing the system 
arrangement of the information transmission apparatus- 
es 20 and 22. 

[0089] As shown In FIG. 1 3, the information transmis- 
sion apparatus 20 comprises a CPU 30, storage device 
31, encoding unit 32, battery 33, battery remaining 
amount detection unit 34, wireless communication unit 
35, and sensor 36. 

[0090] The CPU 30 Implements various functions by 
executing a program stored in the storage device 31, 
and controls the respective units described below of the 
apparatus In collaboration. The CPU 30 Implements a 
function of controlling the transmission data size (rate) 
per unit time by switching the quality of data to be trans- 
mitted In accordance with ambient temperature data de- 
tected by the sensor 36, the battery remaining amount 
of the battery 33 detected by the battery remaining 
amount detection unit 34, or a transmission data size 
change request received from a wireless communica- 
tion partner (information transmission apparatus 22), so 
as to reduce electric power consumed by wireless com- 
munication. 

[0091] The storage device 31 stores programs, data, 
and the like used to control the information transmission 
apparatus 20. The programs stored In the storage de- 
vice 31 include an information communication program 
for controlling the transmission data size to suppress 
electric power consumed by wireless communication. 
The data stored in the storage device 31 Include various 
content data such as image (moving image, still image) 
data and music data, rule data (see FIG. 1 5) to be looked 
up upon controlling the transmission data size, and the 
like. 

[0092] The encoding unit 32 executes encoding that 
reduces the transmission data size per unit time under 
the control of the CPU 30 upon transmitting Image data 
and music data stored in the storage device 31 from the 
wireless communication unit 35 via a wireless commu- 
nication channel. 

[0093] The battery 33 supplies electric power to the 
respective units which form the apparatus. 
[0094] The battery remaining amount detection unit 
34 detects the'battery remaining amount of the battery 
33, and sends it to the CPU 30. 
[0095] The wireless communication unit (RF unit) 35 
serves as a wireless communication Interface (l/F), de- 
modulates a signal received via an antenna (not shown), 



and modulates a signal to be transmitted and transmits 
the modulated signal via the antenna. 
[0096] The sensor 36 has a function of detecting am- 
bient temperature, and sends the detected ambient tern- 
5 perature data to the CPU 30. 

[0097] The Information transmission apparatus 22 
comprises a CPU 40, storage device 41 , decoding unit 
42, battery 43, loudspeaker 44, wireless communication 
unit 45, sensor 46, and display device 47. 
10 [0098] The CPU 40 Implements various functions by 
executing a program stored in the storage device 41 , 
and controls the respective units described below of the 
apparatus in collaboration. The CPU 40 implements a 
function of transmitting a transmission data size change 
is request according to noise detected by the sensor 46 to 
the Information transmission apparatus 20 as a data 
transmission source, so as to reduce electric power con- 
sumed by wireless communication. The CPU 40 re- 
ceives music and image data transmitted from the infor- 
mation transmission apparatus 20 using the wireless 
communication unit 45, decodes the received data us- 
ing the decoding unit 42, and plays them back via the 
display device 47 and loudspeaker 44. 
[0099] The storage device 41 stores programs, data, 
and the like used to control the information transmission 
apparatus 22. The programs stored in the storage de- 
vice 41 Include an Information communication program 
for controlling the transmission data size so as to reduce 
electric power consumed by wireless communication. 
Also, the data stored in the storage device 41 includes 
various content data such as image data and music da- 
ta, which are received from the information transmission 
apparatus 20, rule data (see FIGS. 15A to 15D) to be 
looked up upon controlling the transmission data size, 
and the like. 

[0100] The decoding unit 42 decodes encoded data 
under the control of the CPU 40. The decoding unit 42 
decodes encoded data when image and music data re- 
ceived from the Information transmission apparatus 20 
via the wireless communication unit 45 are encoded. 
[0101] The battery 43 supplies electric power to re- 
spective units which form the apparatus. 
[0102] The wireless communication unit (RF unit) 45 
serves as a wireless communication interface (l/F), de- 
modulates a signal received via an antenna (notshown), 
and modulates a signal to be transmitted and transmits 
the modulated signal via the antenna. 
[0103] The sensor 46 has a function of detecting am- 
bient noise, and sends the detected noise data to the 
CPU 40. 

[0104] The display device 47 displays various kinds 
of information under the control of the CPU 40. For ex- 
ample, the display device 47 displays an image based 
on Image data received from the information transmis- 
sion apparatus 20. 

[0105] The loudspeaker 44 plays back various kinds 
of Information under the control of the CPU 40. For ex- 
ample, the loudspeaker 44 outputs music on the basis 
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of music data received from the Information transmis- 
sion apparatus 20. 

[0106] The operation for changing the transmission 
data size In the Information transmission system of the 
second embodiment will be described below. In the sec- 5 
ond embodiment, In order to reduce electric power con- 
sumed by wireless communication, the transmission da- 
ta size is changed based on (1) to (3) below. 
That Is, the transmission data size is controlled by 
switching the quality of data to be transmitted In accord- w 
ance with (1) the ambient noise level detected by the 
Information transmission apparatus 22 on the data re- 
ceiving side, (2) ambient temperature (battery temper- 
ature, RF unit temperature) detected by the information 
transmission apparatus 20 on the data transmitting side, f 5 
and (3) the battery remaining amount of the battery 33 
detected by the Information transmission apparatus 20 
on the data transmitting side. Cases (1 ) to (3) will be 
described below. 

[0107] (1 ) A case will be explained below wherein the 20 
transmission data size is controlled by switching the 
quality of data to be transmitted on the basis of the noise 
level detected by the information transmission appara- 
tus 22 on the data receiving side. 

[0106] The information transmission apparatus 22 25 
has a function of detecting ambient noise using the sen- 
sor 46, and transmits to the Information transmission ap- 
paratus 20 a data size change request of data to be 
transmitted in accordance with the detected noise level. 
That Is, If the ambient noise level is high, it Is determined so 
that high-quality music data need not be transmitted, 
and a transmission data size change request is issued 
to lower the quality of music data and to suppress the 
transmission data size. 

Conversely, when the ambient noise level is low, a trans- ss 
mission data size change request Is issued to Improve 
the quality of music data and to increase the transmis- 
sion data size. 

[0109] Upon receiving the transmission data size 
change request, the Information transmission apparatus «> 
20 transmits data which is stored in the storage device 
31 and meets that transmission data size change re- 
quest, or controls the encoding unit 32 having a code 
size adjustmentfunction to generate data that meets the 
transmission data size change request, and transmits 43 
that data. 

[0110] FIG, 14 Is a flowchart showing the flow of con- 
trol In the Information transmission apparatus 22 on the 
data receiving side, and FIG. 1 6 is a flowchart showing 
the flow of control in the information transmission appa- so 
ratus 20 on the data transmitting side. 
[01 1 1 ] The information transmission apparatus 22 re- 
ceives Image or music data from the Information trans- 
mission apparatus 20 via the wireless communication 
unit 45, plays back an image or music on the basis of ss 
the received data, and outputs it via the display device 
47 or loudspeaker 44. During this process, the Informa- 
tion transmission apparatus 22 detects the ambient 



noise using the sensor 46 (step F1). 
[0112] As a result of noise detection, the CPU 40 
checks the detected noise level (high, medium, low) on 
the basis of a pre-set reference value, and sets a trans- 
mission data size according to the current circumstance 
by looking up rule data pre-stored In the storage device 
41 in correspondence with the noise levels (step F2). 
[0113] As the rule data used in such case, an example 
shown in FIG. 1 5A Is available. In the rule data shown 
In FIG. 15A, the transmission data sizes (rates) are de- 
termined In accordance with the noise levels (high, me- 
dium, low). That Is, a smaller transmission data size Is 
set with increasing noise level. In this example; the 
transmission data rates of 64, 94, and 128 kbps are re- 
spectively set In correspondence with high, medium, 
and tow noise levels. 

[0114] After the transmission data size is set In corre- 
spondence with the current noise level, the CPU 40 
sends it as a transmission data size change request to 
the information transmission apparatus 20 via the wire- 
less communication unit 45 (step F3). 
[0115] On the other hand, upon receiving the trans- 
mission data size change request from the Information 
transmission apparatus 22 via the wireless communica- 
tion unit 35 (step G1), the CPU 30 of the information 
transmission apparatus 20 sets a transmission data size 
in accordance with the request. The CPU 30 checks it 
data that meets the transmission data size change re- 
quest is contained In the storage device 31 (step G2). 
That is, the CPU 30 checks if image or music data to be 
transmitted to the information transmission apparatus 
22 has a data size that meets the transmission data size 
change request received from the Information transmis- 
sion apparatus 22. 

[0116] As a result, If It Is determined that the storage 
device 31 contains data which meets the transmission 
data size change request, the CPU 30 selects that data 
(step G4), and transmits it to the Information transmis- 
sion apparatus 22 (step G5). 

[0117] On the other hand, If it is determined that the 
storage device 31 does not contain any data which 
meets the transmission data size change request, the 
CPU 30 generates data that meets the transmission da- 
ta size change request by controlling the encoding unit 
32 having a code size adjustment function to encode 
data to be transmitted to the information transmission 
apparatus 22, which is contained In the storage device 
31 (step G3), and transmits the data, the transmission 
data size of which has been adjusted, to the information 
transmission apparatus 22 (step G5). 
[0118] An example of a method of adjusting the trans- 
mission data size of music data will be explained below. 
[0119] When music data is data based on the MP3 
(MPEG-1 Audio Layer-Ill) format, and Its transmission 
data size is to be changed, files which are encoded in 
correspondence with several different bit rates may be 
contained in the storage device 31 , and a file with a bit 
rate corresponding to the transmission data size change 
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request may be transmitted, or encoding may be redone 
at a bit rate corresponding to the transmission data size 
change request, and the encoded data may be trans- 
mitted. 

[0120] Since the Information transmission apparatus 
22 detects the ambient noise level while It Is receiving 
data from the information transmission apparatus 20, 
and transmits a transmission data size change request 
to the information transmission apparatus 20 In corre- 
spondence with that noise level, the transmission data 
size of data transmitted from the information transmis- 
sion apparatus 20 Is dynamically changed In corre- 
spondence with a change in ambient noise of the infor- 
mation transmission apparatus 22. Therefore, the trans- 
mission data size of data to be transmitted from the in- 
formation transmission apparatus 20 to the information 
transmission apparatus 22 Increases when the ambient 
noise level of the Information transmission apparatus 22 
falls, and the information transmission apparatus 22 can 
play back high-quality music. 

[0121] When the ambient noise level of the informa- 
tion transmission apparatus 22 on the data receiving 
side Is high, since the Information transmission appara- 
tus 22 need not always play back high-quality music, the 
quality of music data is lowered to suppress the trans- 
mission data size, thus suppressing consumed power 
required for data transmission. 
[0122] (2) A case will be explained below wherein the 
transmission data size is controlled by switching the 
quality of data to be transmitted on the basis of ambient 
temperature data (battery temperature, RF unit temper- 
ature) detected by the Information transmission appara- 
tus 20 on the data transmitting side. 
[0123] The Information transmission apparatus 20 
has a function of detecting ambient temperature using 
the sensor 36, and changes the data size to be trans- 
mitted in accordance with the detected ambient temper- 
ature. That is, when the ambient temperature becomes 
low, since the performance of the battery 33 drops and 
the operative time becomes shorter, the quality of data 
to be transmitted is lowered to reduce the transmission 
data size, thus suppressing consumed power required 
for transmission. On the other hand, when the ambient 
temperature becomes high, the transmission data size 
Is Increased to Improve the quality of data. When the 
ambient temperature becomes high, since the perform- 
ance of the wireless communication unit (RF unit) 35 
drops, and the quality of transmission data drops, it Is 
determined that high-quality data need not be transmit- 
ted, and the quality of data to be transmitted is lowered 
to reduce the transmission data size, thus suppressing 
consumed power required for transmission. Conversely, 
when the ambient temperature becomes low, the trans- 
mission data size is increased to improve the quality of 
data. 

[0124] A case will be explained first wherein the tem- 
perature of the battery 33 changes in correspondence 
with a change In ambient temperature. 



[0125] FIG. 1 7 Is a flowchart showing the flow of con- 
trol In correspondence with a change In ambient tem- 
perature in the information transmission apparatus 20. 
[0126] Upon transmitting music or Image data to the 
5 information transmission apparatus 22, the Information 
transmission apparatus 20 detects ambient tempera- 
ture using the sensor 36 (step H1). 
[0127] As a result of ambient temperature detection, 
the CPU 30 checks the detected ambient temperature 
10 level (high, medium, low) on the basis of a pre-set ref- 
erence value, and sets a transmission data size corre- 
sponding to the current circumstance by looking up rule 
data pre-stored in the storage device 31 in correspond- 
ence with the ambient temperature levels (step H 2). 
[0128] As rule data used in such case, an example 
shown in FIG. 15B is available. In the rule data-shown 
In FIG. 15, the transmission data rates per unit time are 
set in correspondence with ambient temperature levels 
(high, medium, low) (associated with battery tempera- 
ture). That is, a smaller transmission data size is set with 
lowering ambient temperature. In this example, the 
transmission data rates of 126, 94, and 64 kbps are re- 
spectively set In correspondence with high, middle, and 
low ambient temperatures. 

[0129] In this case, the CPU 30 checks if the trans- 
mission data size set In step H2 has changed from the 
one set so far (step H3). If the transmission data size 
remains the same, the CPU 30 continues data transmis- 
sion with the current transmission data size. 
[0130] On the other hand, If it is determined that the 
transmission data size set in step H2 has changed from 
the one set so far, the CPU 30 checks if the storage de- 
vice 31 stores data which meets the transmission data 
size set In step H2 (step H4). 

[01 31] As a result, if the storage device 31 stores data 
that meets the set transmission data size, the CPU 30 
selects that data (step H6), and transmits it to the infor- 
mation transmission apparatus 22 (step H7). 
[0132] lfthestoragedevice31 does not store any data 
which meets the transmission data size set in step H2, 
the CPU 30 generates data that meets the set transmis- 
sion data size by controlling the encoding unit 32 to en- 
code data to be transmitted to the information transmis- 
sion apparatus 22, which is stored in the storage device 
31 (step H5), and transmits the data, the transmission 
data size of which has been adjusted, to the Information 
transmission apparatus 22 (step H7). 
[0133] An example of a method of adjusting the trans- 
mission data size of image data will be described below. 
[0134] For example, if moving image data is data 
based on MPEG4, and its transmission data size is to 
be changed, encoding may be redone to enlarge or re- 
duce the image size, or the transmission data size may 
be changed by changing the frame rate by setting dif- 
ferent I- or P-picture intervals. 

[01 35] Note that the transmission data size of music 
data can be adjusted in the same manner as described 
above. 
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[0136] When the ambient temperature around the In- 
formation transmission apparatus 20 Is low, the perform- 
ance of the battery 33 drops, and the operative time be- 
comes shorter. In such case, the consumed power re- 
quired for data transmission Is suppressed by lowering 
the quality of data to be transmitted to reduce the trans- 
mission data size, thereby efficiently using electric pow- 
er. 

[01 37] A case wl II be explained wherein the tempera- 
ture of the wireless communication unit (RF unit) 35 
changes in correspondence with a change In ambient 
temperature. In such case, the transmission data size 
is controlled in accordance with the flowchart shown in 
FIG. 17 as in the above case, and rule data shown in 
FIG. 15C Is looked up upon setting the transmission da- 
ta size in correspondence with the detected ambient 
temperature level. 

[0136] In the rule data used in such case, as shown 
in. e.g., FIG. 15C, the transmission data rates per unit 
time are set In correspondence with the ambient tem- 
perature levels (high, medium, low) (associated with the 
RF unit temperature), and a smaller transmission data 
size Is set with Increasing ambient temperature. In this 
example, the transmission data rates of 64, 94, and 1 28 
kbps are respectively set in correspondence with the 
high, medium, and low ambient temperatures. 
[0139] That is, when the ambient temperature be- 
comes high, since the performance of the wireless com- 
munication unit (RF unit) 35 drops, and the quality of 
transmission data drops, it is determined that high-qual- 
ity data need not be transmitted, and consumed power 
required for transmission is suppressed by lowering the 
data quality to reduce the transmission data size; when 
the ambient temperature becomes low, the transmission 
data size is controlled to be Increased by setting high 
data quality. 

[01 40] In th is manner, when the ambient temperature 
around the information transmission apparatus 20 is 
high, since the performance of the wireless communi- 
cation unit (RF unit) 35 drops, and the quality of trans- 
mission data lowers, consumed power required for 
transmission is suppressed by reducing the transmis- 
sion data size, thus efficiently using electric power. 
[0141] In the above description, when the control cov- 
ers the battery temperature, the transmission data size 
is increased with Increasing ambient temperature; when 
the control covers the RF unit temperature, the trans- 
mission data size is decreased with increasing ambient 
temperature. Hence, conflicting control operations are 
made in correspondence with a change in ambient tem- 
perature. 

[0142] Therefore, the transmission data size may be 
changed based on one of the battery temperature and 
RF unit temperature. 

[0143] On the other hand, when the transmission data 
size is always changed based on both the temperatures, 
information, whose change Imposes larger Influence, 
may be weighted to calculate a change value as a com- 



bination of both the temperatures, and the transfer data 
size may be set In accordance with that change value. 
Information to be weighted is determined on the basis 
of the required performance of the information transmls- 
5 slon apparatus, the characteristics of mounted compo- 
nents, and the like. A weighting coefficient may be fixed, 
or may be variable. 

[0144] (3) A case will be explained below wherein the 
transmission data size Is controlled by switching the 
10 quality of data to be transmitted on the basis of the bat- 
tery remaining amount of the battery 33 detected by the 
Information transmission apparatus 20 on the data 
transmitting side. 

[01 45] FIG. 1 8 is a flowchart showing the flow of con - 

19 trol In accordance with the battery remaining amount of 
the battery 33 in the information transmission apparatus 
20. 

[0146] The information transmission apparatus 20 de- 
tects the remaining amount of the battery 33 using the 

20 battery remaining amount detection unit 34 (step J1). 
[0147] As a result of remaining amount detection of 
the battery 33, the CPU 30 checks the detected battery 
remaining amount level (large, medium, small) on the 
basis of a predetermined reference value, and sets a 

25 transmission data size according to the current circum- 
stance by looking up rule data pre-stored in the storage 
device 31 in correspondence with the remaining amount 
levels (step J2). 

[0148] As rule data used in this case, an example 
30 shown In FIG. 15D is available, in the rule data shown 
in FIG. 15D, the transmission data rates per unit time 
are set In correspondence with the remaining amount 
levels (large, medium, small). That is, a larger transmis- 
sion data size Is set with increasing battery remaining 
ss amount. In this example, transmission data rates of 1 28, 
94, and 64 kbps are respectively set In correspondence 
with the large, medium, and small battery amounts. 
[0149] The CPU 30 checks if the transmission data 
size set In step J2 has changed from the one set so far 
40 (step J3). If the transmission data size remains the 
same, the CPU 30 continues data transmission with the 
current transmission data size. 

[0150] On the other hand, if it is determined that the 
transmission data size set in step J2 has changed from 
45 the one set so far, the CPU 30 checks If the storage de- 
vice 31 contains data which meets the transmission data 
size set In step J2 (step J4). 

[0151] As a result, if the storage device 31 contains 
data that meets the set transmission data size, the CPU 

so 30 selects that data (step J6), and transmits it to the in- 
formation transmission apparatus 22 (step J 7). 
[0152] If the storage device 31 does not contain any 
data which meets the transmission data size set in step 
J2, the CPU 30 generates data that meets the set trans- 

55 mission data size by controlling the encoding unit 32 to 
encode data to be transmitted to the information trans- 
mission apparatus 22, which is contained in the storage 
device 31 (step J5), and transmits the data, the trans- 
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mission data size of which has been adjusted, to the in- 
formation transmission apparatus 22 (step J7). 
[0153] In this manner, when the remaining amount of 
the battery 33 of the Information transmission apparatus 
20 is small, the operative time Is short. In such case, 
consumed power required for data transmission Is sup- 
pressed by lowering the quality of data to be transmitted 
to reduce the transmission data size, and the operative 
time can be prolonged by efficiently using electric power. 
[0154] in the second embodiment, the transmission 
data size Is changed In three steps, as shown in FIGS. 
15A to 15D. Alternatively, the transmission data size 
may be changed in a larger number of steps to appro- 
priately cope wrth a change in situation. 
[0155] In the second embodiment, the control proc- 
esses of the transmission data size based on the envi- 
ronmental Information (noise, ambient temperature) 
and battery remaining amount have been independently 
explained. Alternatively, the transmission data size may 
be changed on the basis of both the environmental In- 
formation (noise, ambient temperature) and battery re- 
maining amount In such case, the transmission data 
size may be changed selectively based on one Informa- 
tion depending on each situation, or may be changed 
always based on the two kinds of information. When the 
transmission data size is changed based on both the 
two kinds of Information, Information, whose change Im- 
poses larger Influence, may be weighted to calculate a 
change value as a combination of the two kinds of infor- 
mation, and the transfer data size may be set in accord- 
ance with that change value. Information to be weighted 
is determined on the basis of the required performance 
of the information transmission apparatus, the charac- 
teristics of mounted components, and the like. Awelght- 
ing coefficient may be fixed, or may be variable. 
[0156] In the second embodiment, the Information 
transmission apparatus 20 on the data transmitting side 
and the information transmission apparatus 22 on the 
data receiving side have been Independently explained. 
Alternatively, an information transmission apparatus 
having the functions of both the information transmis- 
sion apparatuses 20 and 22 may be designed. In such 
case, the function of the information transmission appa- 
ratus 20 is executed upon executing data transmission, 
and that of the Information transmission apparatus 22 is 
executed upon receiving data. 
[0157] In the above description, the first and second 
embodiments have been independently explained. Al- 
so, the data transmission size per unit time may be 
changed by practicing techniques (those explained in 
(1) to (3)) of these embodiments in combination so as 
to reduce consumed power required for wireless com- 
munication. 

[0158] For example, when data is transmitted by 
changing the transmission data size according to the 
technique of the second embodiment and the commu- 
nication method according to the technique of the first 
embodiment, consumed power required for wireless 



communication can be reduced. Such modification can 
be implemented by mounting a function equivalent to 
that of the card type wireless communication terminal 2 
of the first embodiment In the wireless communication 
5 unit 35 of the information transmission apparatus 20 In 
the second embodiment. Or such modification can be 
implemented by mounting functions equivalent to those 
of the Information transmission apparatuses 20 and 22, 
i.e., by providing the encoding unit 32, decoding unit 42, 
10 sensors 36 and 46, and the like in the information ter- 
minal 1 of the first embodiment. 
[0159] Furthermore, when the clock stoppabie time 
period upon making intermittent communication in the 
first embodiment Is determined on the basis of various 
situations, I.e., environmental Information (ambient 
noise, ambient temperature) used in control of the trans- 
mission data size In the second embodiment, the first 
and second embodiments can be combined. 
[01 60] FIG. 1 9 is a flowchart showing the flow of con- 
trol upon changing the data transmission size per unit 
time in correspondence with a change in ambient tem- 
perature in the information transmission apparatus 20. 
Assume that the function of the card type wireless com- 
munication terminal 2 in the first embodiment is mount- 
ed on the information transmission apparatus 20. 
[0161] As shown In the flowchart In FIG. 19, the trans- 
mission data size is set in correspondence with ambient 
temperature detected by the sensor 36 to prepare for 
data to be transmitted in accordance with that transmis- 
sion data size in steps K1 to K6 as in steps H1 to H6 
shown in FIG. 1 7. 

[0162] On the other hand, the information transmis- 
sion apparatus 20 calculates the stop time period upon 
making Intermittent communication In SNIFF mode in 
accordance with the detected ambient temperature. For 
example, when the stop time period is calculated In con- 
sideration of the RF unit temperature, a longer stop time 
period is set with increasing ambient temperature. 
[0163] The Information transmission apparatus 20 
outputs a SNIFF request packet that requests commu- 
nication in SNIFF mode with the calculated stop time 
period to a wireless communication partner via the RF 
unit 14 and antenna 15 (step K8). Upon receiving a 
SNIFF acknowledge packet from the wireless commu- 
nication partner In response to the SNIFF requestpack- 
et sent to that partner (step K9), data is transmitted by 
executing communication control Is executed In accord- 
ance with the calculated stop time period upon making 
intermittent communication in SNIFF mode (step K10). 
[01 64] Note that the stop time period upon making in- 
termittent communication can be determined based on 
not only the ambient temperature (RF unit temperature), 
but also the battery temperature, battery remaining 
amount, and noise detected at the communication part- 
ner (in this case, the transmission data size change re- 
quest is received from the communication partner). 
[0165] In this way, the transmission data size is set 
and the stop time period upon making Intermittent data 
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communication in SNIFF mode can be determined on 
the environmental Information and battery remaining 
amount, which are used in the control of the second em- 
bodiment As a result, power saving can be Implement- 
ed more efficiently than the first or second embodiment. 
[01 66] The method of the present Invention described 
in each of the above embodiments may be stored in a 
recording medium such as a magnetic disk (flexible disk, 
hard disk, or the like), an optical disk (CD-ROM, DVD, 
or the like), a semiconductor memory, or the like, as an 
information communication program that can be execut- 
ed by a computer, and such recording medium can be 
provided to various apparatuses. Also, such program 
can be delivered to various apparatuses via communi- 
cation media. The computer which Implements the ap- 
paratus of the present Invention loads the program re- 
corded on the recording medium or receives the pro- 
gram via the communication medium, and Its operation 
is controlled by the program, thus implementing the 
aforementioned processes. 



Claims 

1. An information communication apparatus, charac- 
terized by comprising: 

a battery (S); 

a battery remaining amount detection unit (7) 
configured to detect a battery remaining 
amount of the battery; 

a stop period determination unit (1 1 ) configured 
to determine a wireless communication stop 
period on the basis of the battery remaining 
amount detected by the battery remaining 
amount detection unit; and 
a wireless communication unit (11) configured 
to execute intermittent wireless communication 
In accordance with the wireless communication 
stop period determined by the stop period de- 
termination unit. 

2. An apparatus according to claim 1 , characterized 
in that the stop period determination unit (11) de- 
termines the wireless communication stop period 
on the basis of the battery remaining amount when 
the battery remaining amount detected by the bat- 
tery remaining amount detection unit (7) becomes 
not more than a predetermined value. 

3. An apparatus according to claim 1 , characterized 
in that the stop period determination unit (11) de- 
termines a consumed power amount determined 
according to the battery remaining amount when 
the battery remaining amount detected by the bat- 
tery remaining amount detection unit (7) becomes 
not more than a predetermined value, and deter- 
mines the wireless communication stop period on 



the basis of the consumed power amount. 

4. An information communication apparatus, charac- 
terized by comprising: 

5 

a stop period determination unit (1 1 ) configured 
to determine a wireless communication stop 
period the basis of a size of data to be trans- 
mitted/received by the wireless communica- 

10 tlon; and 

a wireless communication unit (11) configured 
to execute Intermittent wireless communication 
in accordance with the wireless communication 
stop period determined by the stop period de- 

19 termination unit. 

5. An apparatus according to dalm 4, 
characterized in that the stop period determina- 
tion unit (11) determines the wireless communica- 
te tlon stop period on the basis of a given time period 

when It is detected that no data has been transmit- 
ted/received during the given time period by the 
wireless communication. 

25 6. An apparatus according to claim 4, 

characterized In that the stop period determina- 
tion unit (11) determines the wireless communica- 
tion stop period on the basis of a data size when the 
size of data to be transmitted/received by the wire- 
so less communication becomes not more than a pre- 
determined value. 

7. A wireless communication terminal which is mount- 
ed on an Information terminal (1), arid makes wire- 
35 less communication with another apparatus, 
characterized by comprising: 

a stop period determination unit (1 1 ) configured 
to determine a wireless communication stop 
40 period upon executing intermittent wireless 

communication on the basis of a size of infor- 
mation associated with electric power, which is 
acquired from the information terminal (1); 
a wireless communication unit (11) configured 
43 to execute Intermittent wireless communication 

with the other apparatus in accordance with the 
wireless communication stop period deter- 
mined by the stop period determination unit; 
and 

so a control unit (13) configured to stop operation 

of the intermittent wireless communication ex- 
ecuted by the wireless communication unit dur- 
ing the wireless communication stop period. 

55 8. A terminal according to claim 7, characterized In 
that the stop period determination unit (1 1 ) acquires 
electric power remaining amount information Indi- 
cating a battery remaining amount from the lnfor- 
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mation terminal (1), and determines the wireless 
communication stop period on the basis of the bat- 
tery remaining amount when the battery remaining 
amount Indicated by the electric power remaining 
amount Information becomes not more than a pre- 5 
determined value. 

9. A terminal according to claim 7, characterized in 
that the stop period determination unit (1 1 ) acqu ires 
consumed power Information determined in accord- 10 
ance with a battery remaining amount from the in- 
formation terminal (1), and determines the wireless 
communication stop period on the basis of the con- 
sumed power Information. 

13 

10. A wireless communication terminal which is mount- 
ed on an Information terminal (1), and makes wire- 
less communication with another apparatus, char- 
acterized by comprising: 

20 

a stop period determination unit (11) configured 
to determine a wireless communication stop 
period upon executing intermittent wireless 
communication on the basis of a size of data to 
be transmitted/received by the wireless com- 25 
munlcatlon; 

a wireless communication unit (11) configured 
to execute Intermittent wireless communication 
with the other apparatus In accordance with the 
wireless communication stop period deter- 30 
mined by the stop period determination unit; 
and 

a control unit (13) configured to stop an opera- 
tion of the Intermittent wireless communication 
executed by the wireless communication unit ss 
during the wireless communication stop period. 

1 1 . A terminal according to claim 1 0. 
characterized In that the stop period determina- 
tion unit (11) determines the wireless communlca- *o 
tion stop period on the basis of a given time period 
when ft Is detected that no data has been transmit- 
ted/received during the given time period by the 
wireless communication. 

A3 

12. Atermlnal according to claim 10, characterized In 
that the stop period determination unit (11) deter- 
mines the wireless communication stop period on 
the basis of a data size when the size of data to be 
transmitted/received by the wireless communica- so 
tion becomes not more than a predetermined value. 

13. An information communication apparatus for trans- 
mitting data to another apparatus via wireless com- 
munication, characterized by comprising: 55 

a transmission data size setting unit (30, 40) 
configured to set a transmission data size on 



the basis of environmental information; and 
an encoding unit (32) configured to encode da- 
ta to be transmitted so as to be encoded data 
size corresponding to the transmission data 
size set by the transmission data size setting 
unit. 

14. An apparatus according to claim 1 3, characterized 
In that the transmission data size setting unit (40) 
sets the transmission data size in accordance with 
environmental information detected by a sensor 
(46), and transmits a transmission data size change 
request indicating the set transmission data size to 
the other apparatus (20). 

15. An apparatus according to claim 1 3, characterized 
In that the transmission data size setting unit (30) 
receives a transmission data size change request, 
which indicates a transmission data' size set based 
on environmental information detected by the other 
apparatus (22), and changes the transmission data 
size in accordance with the received transmission 
data size change request. 

16. An apparatus according to claim 13, 
characterized by further comprising: 

a stop period determination unit (35) configured 
to determine a wireless communication stop 
period upon executing intermittent wireless 
communication on the basis of the environmen- 
tal information; and 

a wireless communication unit (35) configured 
to execute Intermittent wireless communication 
with the other apparatus in accordance with the 
wireless communication stop period deter- 
mined by the stop period determination unit, 
and stopping operation during the wireless 
communication stop period. 

17. An information communication apparatus for trans- 
mitting data to another apparatus via wireless com- 
munication, characterized by comprising: 

a battery (33); 

a battery remaining amount detection unit (34) 
configured to detect a battery remaining 
amount of the battery (33); 
a transmission data size setting unit (30, 40) 
configured to set a transmission data size on 
the basis of the battery remaining amount de- 
tected by the battery remaining amount detec- 
tion unit (34); and 

an encoding unit (32) configured to encode da- 
ta to be transmitted so as to be encoded data 
size corresponding to the transmission data 
size set by the transmission data size setting 
unit. 
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18. An apparatus according to claim 17, 
characterized by further comprising: 

a stop period determination unit (35) configured 
to determine a wireless communication stop 5 
period upon executing Intermittent wireless 
communication on the basis of the battery re- 
maining amount detected by the battery re- 
maining amount detection unit (34); and 
a wireless communication unit (35) configured 10 
to execute Intermittent wireless communication 
with the other apparatus In accordance with the 
wireless communication stop period deter- 
mined by the stop period determination unit, 
and stopping operation during the wireless *5 
communication stop period. 
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